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Issues:

• What  a r e  p lur ipotent s t em (PS )

cel ls?

• Wha t  c an  PS  c e l l s  do  now?

• What  i s  near - term (5-10 year )
potent ia l  for  PS cel ls?
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What are Stem Cells?

• Stem ce l ls  are  unspecia l ized ce l ls
that  can become spec ia l i zed
(dif ferentiated).

• S tem ce l l s  a re  present  in  most  body
t issues,  where  they rep lace  ce l ls  lost
by  norma l  wear  and  t ear .

What are Stem Cells?
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PS Cells are Derived from
Early Developmental
Stages of Mammals

• Mamma l i an  e ggs  and  embryos  a r e
qu i t e  sma l l  ( ~0 .1  mm)

PS Cells are Derived from
Early Developmental
Stages of Mammals
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Blastocyst: PS Cell Source

T r o p h e c t o d e r mT r o p h e c t o d e r m

I n n e r  C e l l  M a s s

Developmental Power

• Tot ipotency : abi l i ty to form al l  cel l

t ypes  o f  the concep tus,  inc lud ing

ent i re  fe tus and p lacenta

• P lur ipotency:  abi l i ty  to  form several
ce l l  types
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Early Embryos are Clusters
of Totipotent Cells

Early Embryos are Clusters
of Totipotent Cells
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Early Embryos are Clusters
of Totipotent Cells

PS Cell  Power

• PS cel ls  are  P lur ipotent
– C a n  c o n t r i b u t e  t o  a l l  t i s s u e s  o f  f e t u s

– C a n n o t  f o r m  p l a c e n t a

• PS ce l l s  are  not Tot ipotent

• There fore ,  PS ce l l s  are  not  Embryos
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Known capabilities of PS
Cells

• Dif ferent iate into heart  cel ls

• Di f ferent iate  into b lood

• Di f ferent iate  into  neurons

Known capabilities of PS
Cells

• PS-der ived  neurons  can engra f t .



8

Derivation of hPS cells
• Removal  o f  outer  ce l l  layer

(ancestors o f  p lacental  ce l ls )

Derivation of hPS cells
• Cul ture  o f  inner  ce l l  mass
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What is Proof of hPS
Pluripotency?

• In vitro di f ferentiat ion

Potential Near-Term
Applications of hPS Cells

• Bas ic  s tud ies  o f  ear ly  human
deve lopment

• Discovery  o f  nove l  genes  and
prote ins

• Der ivat ion o f  t issues for
t ransplantat ion

• Test ing  o f  tox ic  env i ronments
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Controlling PS
Differentiation to make

Clinically useful Materials

What are Needs for hPS
Future?

• Bet te r  unders tand ing  o f
mamma l i an  dev e l opmen t
– I d e n t i f y  c h e m i c a l s  n o r m a l l y

s u r r o u n d i n g  t h e  d e v e l o p i n g  t i s s u e s

• Bet te r  unders tand ing  o f h E S  in vitro
growth requi rements
– P r o v i d e  t h e s e  c h e m i c a l s  t o  P S  c e l l s  i n

t h e  p e t r i d i s h .


